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Introduction
Physical activity is a major modifiable risk factor for
cardiovascular disease, as well as having numerous
other health benefits for individuals and populations.
Current evidence shows that people who perform
regular moderate physical activity experience one-
half to one-third the risk of coronary heart disease,
stroke, colon cancer and diabetes compared with
those who are adequately active (Bauman et al 1996).
Based on this body of evidence, the United States
Surgeon General has issued a landmark
recommendation that all adults undertake 30 minutes
of physical activity of at least moderate intensity
(brisk walking) on most days of the week (United
States Department of Health and Human Services
1996). However, population surveys in Australia show
that a large number of adults do not meet this
minimum level of physical activity (Australian
Bureau of Statistics 1997). Innovative interventions
need to be developed to foster the achievable,
moderate level of activity that is required among
adults for health gain.
Health care professionals, particularly those trained in
exercise prescription, are recognised as having an
important role in advising and motivating their clients
to participate in moderate physical activity (Owen
1996). Most research in the area of physical activity
promotion by health professionals has focused upon
the efficacy of counselling interventions by general
practitioners. Such interventions have shown promise,
although improvements in physical activity resulting
from these have been predominantly of a short term
nature (Riddoch et al 1998). To date there has been
little research investigating the impact of allied health
professionals, such as physiotherapists and dietitians,
in promoting physical activity for primary prevention
purposes.
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This pilot study aimed to test a behavioural intervention by outpatient physiotherapists to promote moderate
physical activity among their clients for general health reasons. A quasi-experimental study was conducted
with 204 subjects. The intervention consisted of behavioural counselling, information brochures and a
physical activity diary. Self-reported physical activity was measured at baseline and at six weeks follow-up. At
follow-up, the improvements in total minutes of physical activity using the preceding week as the recall period
were substantial in both the control and intervention groups, but not significantly different. In the average
weekly physical activity reported by subjects for the preceding six months, intervention subjects were
significantly more likely to report a 60min/wk improvement than controls (adjusted odds ratio 2.97, 95%
confidence interval [CI] 1.36-6.46). However, this was the only significant difference evident between the
groups in the average weekly physical activity measures. Pre- and post-surveys completed by participating
physiotherapists showed marked improvements in their knowledge and confidence regarding physical activity
promotion. While the capacity of outpatient physiotherapists to educate clients about physical activity for non-
therapeutic reasons can be improved, the most effective intervention model for clients in this setting remains
unclear. [Sheedy J, Smith B, Bauman A, Barnett A, Calderan A, Culbert J and Jacka J (2000): A
controlled trial of behavioural education to promote exercise among physiotherapy outpatients.
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In studies concerning the impact of physical activity
promotion in health care settings, it has been found
that interventions which are based upon behavioural
theory are most efficacious (Simons-Morton et al
1998). For instance, the transtheoretical model of
change (Prochaska and DiClemente 1983) has been
applied in developing physical activity interventions
for medical practitioners, with some success (Bull
and Jamrozik 1998, Calfas et al 1996). This model
states that behaviour change proceeds through a series
of stages: precontemplation, being inactive with no
intention of changing; contemplation, being inactive
but intending to change in the medium term;
preparation, being inactive but intending to change in
the short term; action, having undertaken regular
physical activity for less than six months; and
maintenance, remaining physically active for more
than six months. The stage of change model adds the
dimension of intention, or motivation, to a therapist’s
physical activity assessment of patients, which allows
delivery of a counselling intervention that is targeted
to a patient’s readiness to respond. Subject stage of
change can also be used as an outcome variable in
intervention studies along with physical activity itself.
In contrast with other behavioural theories, this model
is particularly appealing because it not only has
explanatory power but has also been applied to the
delivery of interventions in various settings, with
demonstrated benefit.
In this paper, we present results from a pilot study of
a behavioural education intervention to promote
physical activity conducted in outpatient
physiotherapy clinics. This is the first reported study
of its type. Specifically, the aims of this study were:
(i) to develop and test a brief educational intervention
based on the transtheoretical model that
physiotherapists could use to promote physical
activity; and (ii) to improve the knowledge, attitudes
and behaviours of physiotherapists in this area of
primary prevention. In addition to presenting our
findings, we highlight important issues for future
research in this field.
Methods
Study design and subjects A quasi-experimental
study was carried out. In order to simplify the process
of identifying intervention subjects, and to reduce the
potential for control contamination, the control and
intervention phases were conducted sequentially.
Control subjects were recruited over an initial six-
week period and intervention subjects in the
subsequent six week period.
Physiotherapists were volunteers from five outpatient
departments in the South Western Sydney Area
Health Service (SWSAHS). Twenty six
physiotherapists participated in the control and/or
intervention phases of the study.
All new patients over the age of 18 years presenting
for treatment at outpatient physiotherapy departments
of SWSAHS were screened for study eligibility. This
provided a representative sampling frame for clients
receiving outpatient physiotherapy. Subjects were
excluded if they could not read and speak English,
were unable to walk for 10 minutes, had a physical
condition that prevented an improvement in physical
activity participation (such as recent joint
replacement surgery), or were participating in other
education groups such as back or knee rehabilitation
classes within six weeks of initial assessment.
Subjects without a home telephone were also
excluded.
Intervention The educational intervention was
delivered by the physiotherapist in the session
following the initial appointment at which the
baseline survey was carried out. The content of the
intervention was based on the subject’s stage of
change for physical activity. The intervention
consisted of three components: brief counselling
about physical activity (five minutes), an information
brochure and a diary to record physical activity goals
and weekly progress towards those. 
The key issues addressed in the counselling included
the client’s recent history of physical activity, barriers
or difficulties they had faced in regard to activity, the
benefits of regular moderate physical activity for
them and, where appropriate, developing a goal and
strategy to improve their physical activity. The
specific aims and content of the counselling for each
of the stages of change for physical activity are shown
in Table 1. 
Three brochures were developed for clients to
accompany the physiotherapist counselling. As the
counselling for particular stages addressed common
themes, one brochure was developed for the
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contemplation and preparation stages, and another for
the action and maintenance stages. This was in order
to simplify the number of intervention components
that therapists were required to manage. A third
brochure was for subjects in the precontemplation
stage. The content of the brochures reinforced the
substance of the counselling for each stage of change.
Physical activity diaries were provided to clients in
the contemplation and preparation stages and also in
the action stage if it appeared that the client needed to
develop a more structured physical activity pattern.
These were used to record the physical activity goals
of clients, and their progress towards these, for up to
four weeks.
These intervention components were delivered in a
single session with the client. Therapists were
encouraged to briefly review client progress and
provide further encouragement in up to two
subsequent treatment sessions.
Staff training Participating physiotherapists received
training in two stages. The first of these was held prior
to the control phase and addressed client eligibility
and recruitment, and the procedure for carrying out
the baseline survey. A second training session was
delivered after the control phase and before the
intervention period. This addressed: current physical
activity recommendations for adults; evidence for the
health benefits of physical activity; the stages of
change for physical activity; common barriers to
physical activity and ways of overcoming these; and
the protocols for using each of the intervention
components.
Measurement (subjects) Physiotherapists conducted
baseline surveys with clients in the treatment session
at which they were first recruited. Follow-up surveys
with clients were carried out by telephone six weeks
after baseline by two research officers.
Physical activity participation was measured using
open-ended questions about the number of times in
the previous week, and the total time during the week,
that subjects had engaged in: walking for 10 minutes
or more for any purpose; moderate leisure activities
such as golf or gentle lap swimming; and vigorous
leisure activities such as cycling or keep fit exercises.
The questions were very similar to physical activity
measures using a two-week recall period, which have
been found to have acceptable retest reliability (Booth
et al 1996). Using survey data, three physical activity
outcome measures were calculated: any increase in
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Table 1. Aim and content of stage-based counselling given by physiotherapists.
Stage Aim Content
Precontemplation Develop a more positive - physical activity recommendations
attitude towards physical - personal benefits of physical activity
activity. - correcting misconceptions about physical activity
- small ways to be more active in day-to-day life
Contemplation Try physical activity. - physical activity recommendations and benefits as above
- practical steps to overcome barriers to activity
- examples of new activities that could be tried
- developing realistic goals and a plan for activity 
Preparation Make a plan for regular - as above with a greater emphasis upon goal setting and 
physical activity. immediate steps to becoming more active
- tips about avoiding strain and injury
Action Identify ways to make - the amount and intensity of physical activity recommended
regular activity easy and - overcoming interruptions to activity routine
enjoyable. - tips to make activity more  practical and enjoyable
- developing goals and a plan if need to establish routine
- tips about avoiding strain and injury
Maintenance Attain skills to prevent - as above with greater emphasis upon identifying and preventing 
relapse to inactivity. potential interruptions to activity
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physical activity compared with baseline; an increase
in physical activity of 60 minutes or more per week
(60 min/wk) compared with baseline; and the
proportion of inactive people at baseline (less than
two-and-a-half hours of weekly physical activity 
(< 2.5 hrs/wk)) who reached this threshold of
adequate activity at follow-up. The first two measures
were used to detect an increase in the dosage of
physical activity undertaken by subjects given that
incremental gains in physical activity can be
beneficial (Pate et al 1995). The third was a close
approximation of the level of weekly physical activity
recommended by the New South Wales Chief Health
Officer (NSW Health Department 1996).
Subjects were also asked about the time they spent in
walking, moderate and vigorous activities on an
average weekly basis over the last six months. This
information was used to identify subjects who were in
the maintenance stage, and to explore changes in
physical activity using a recall period that was
possibly less susceptible to the effect of recent health
problems. The same physical activity variables as
described above were calculated using these average
weekly physical activity estimates.
Subject stage of change for physical activity was
based on client estimates of their physical activity in
the last week and on an average weekly basis in the
last six months, and their intentions concerning
physical activity participation in the next month and
six months. The criteria for each stage were:
precontemplation, < 2.5hrs in last week and no
intention to improve; contemplation, < 2.5hrs in last
week but intending to improve in the next six months;
preparation, < 2.5hrs in last week but intending to
improve in the next month; action, ≥ 2.5hrs in last
week but < 2.5hrs/wk on average in the last six
months, and; maintenance, ≥ 2.5hrs/wk in the last
week and ≥ 2.5hrs/wk on average in the last six
months.
In baseline surveys, data were collected about client
age, sex, reason for referral to physiotherapy,
employment status and language spoken at home. The
follow-up survey was identical, excluding the
demographic questions and including additional
questions about recall of the educational intervention
and health problems experienced by subjects since
they completed the baseline survey.
Measurement (physiotherapists) Therapists
completed record forms to document the intervention
components and number of follow-ups that they
delivered to each subject. 
In order to measure the impact of the study upon the
capacity of participating physiotherapists to promote
physical activity, they were asked to self-complete
questionnaires prior to the control phase and two
weeks after the completion of the intervention phase.
These addressed therapist knowledge of the current
recommendations concerning physical activity,
confidence to educate and assist clients in relation to
this issue, the barriers encountered to taking such
actions, and the proportion of clients with whom
physical activity was discussed for general health
promotion.
Analysis Adjusted odds ratios (with 95% CI) for the
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Table 2. Subject characteristics.
Control Intervention
n = 115 n = 89
Female (%) 60.9 59.6
Age (mean) 51.9 50.3 
(SD 18.0) (SD 16.4)
Language spoken at home
(% non English) 15.9 10.8
Employment (%):
- Full time / part time 21.7 27.9
- Unemployed / unable to work 22.6 20.9
- Retired 38.3 30.2
- Student/ home duties 17.4 20.9
< 2.5hrs/wk physical activity 
in last week (%) 65.2 49.4* 
< 2.5 hrs/wk physical activity
in average week (%) 52.7 42.5
Reason for referral (%)
- Spinal 34.5 37.5
- Upper limb fracture/surgery 14.2 23.9
- Other upper limb complaint 21.2 14.8
- Lower limb fracture/surgery 7.1 5.7
- Other lower limb complaint 18.6 12.5
- Other injury 4.4 5.7
*p = 0.02
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association between experimental group and the
physical activity outcome measures were calculated
by logistic regression in SPSS V6.0 for Windows. Co-
variates were sex, age (≤ 50 years, over 50 years),
language spoken at home (English or non-English),
employment status (full/part time,
unemployed/unable to work, retired, home
duties/student), and baseline minutes of physical
activity. As baseline levels of physical activity were
not normally distributed, they were categorised in
tertiles for analysis of results in the whole groups and
halves when the inactive only (< 2.5 hrs/wk) were
examined. Differences in the proportions of
physiotherapists who gave accurate or positive
responses in the pre- and post-surveys of their
knowledge, attitudes and behaviours concerning
physical activity promotion were calculated using the
Chi squared statistic. 
Results
Subjects Of the 573 clients screened, 134 had
musculoskeletal or other health problems that
precluded them from physical activity, 126 had poor
English, 44 were under 18 years of age, 19 did not
have a telephone to enable follow-up, 13 were
attending another exercise program and five were
unable to understand directions. Of the 232 eligible
clients, 223 (96%) agreed to participate. After entry
into the study, a further 19 subjects were excluded,
primarily because they discontinued their treatment or
encountered additional health problems that
prevented exercise. In total, there were 115 subjects in
the control group and 89 in the intervention group. 
The control and intervention groups were very similar
in sex and age, but the proportion of controls who
were inactive in the previous week was significantly
higher than in the intervention group (see Table 2).
Other notable but non-significant differences between
the groups were the lower proportion of people in full
or part-time employment in the control group and the
higher proportion of control subjects who were in
retirement. There was also a higher, but not
significantly different proportion of the control group
who had been inactive on an average weekly basis in
the last six months. The reasons for client referral
showed that more intervention than control group
members were attending due to an upper limb fracture
or surgery, while more controls were experiencing
other upper or lower limb complaints. However, these
differences were not statistically significant.
At six weeks, 95% of study subjects were successfully
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Figure 1. Changes in physical activity in the previous
week.
Figure 2. Changes in physical activity based on average
week estimates.
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followed up.
Delivery of intervention In the intervention group 86
subjects (97%) were given brochures and 41 (46%)
were given diaries. At follow-up, 52% of people given
a brochure recalled having received it and 80% of
those given a diary recalled receiving this. Of the
subjects given a brochure, 48% reported reading it.
Among the subjects given a diary, the median
completion time was three weeks.
Changes in physical activity (previous week
measures) Figure 1 shows that a substantial
proportion of subjects in the control group showed an
improvement in their physical activity, an
improvement of 60min/wk, and positive progression
in their stage of change for physical activity. These
changes were greater than those in the intervention
group but this difference was not statistically
significant. A similar pattern was observed in the
proportion of inactive subjects in the control and
intervention groups who increased to the level of 2.5
hrs/wk at follow-up.
Changes in physical activity (average week
measures) Figure 2 shows that, using the average
weekly physical activity measure, both experimental
groups again showed substantial improvements in
their physical activity. The adjusted odds ratios
showed that subjects in the intervention group were
2.97 times more likely to increase their average
weekly physical activity by at least 60 min/wk. The
95% CI for this odds ratio (1.36-6.46), which did not
include 1.00, showed that this was statistically
significant. There was also a greater proportion of
intervention subjects who showed an improvement in
their total minutes of physical activity, but this was
marginally non-significant compared with controls.
The proportion of inactive people in the intervention
group who reached 2.5 hrs/wk was substantially
greater in the intervention group than in the control
group, but this was also non-significant.
Knowledge and behaviours of physiotherapists Prior
to commencement of the study, 26 therapists
completed a survey about their knowledge,
confidence and behaviours in relation to promoting
physical activity for general health gain with their
clients. Twenty-one therapists completed the same
survey two weeks after the study. Table 3 shows the
differences in key domains between the pre- and post-
surveys. As might be expected, there was a significant
increase in the proportion of therapists who reported
discussing the health benefits of physical activity
with at least half of their clients. The proportion of
therapists who could accurately describe the current
recommendations for physical activity in terms of
frequency, duration and intensity also significantly
increased from baseline to follow-up.
There were substantial improvements in the
proportion of therapists who felt confident to assist
clients in developing a plan for physical activity and
to overcome barriers to regular activity. Due to the
small sample size, the differences in proportions in
each of these variables addressing confidence did not
reach statistical significance. The confidence among
respondents about their ability to influence the
general physical activity levels of clients remained
high from the pre- to post-surveys.
The number of barriers to giving information to
clients about the general health benefits of physical
activity that were identified by respondents did not
change. Specific barriers, however, differed in their
importance between the pre- and post-surveys.
Language barriers and lack of time were identified
more often after the study than before it. In the second
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Table 3. Changes in knowledge and behaviours of
physiotherapists concerning physical activity promotion.
Pre-test Post-test
(n = 26) (n = 21)
Discussed health benefits of physical 
activity with at least half of clients (%) 50 86*
Can accurately describe the frequency, 
duration and intensity of the physical 
activity recommendations (%) 39 71#
Confident that can help clients develop 
a plan to improve their physical activity 
for general health reasons (%) 73 95
Confident to help clients overcome 
barriers to regular physical activity (%) 58 76
Confident to influence the level of 
physical activity participation 
of clients (%) 77 81
Median number of barriers identified 
to discussing the health benefits of 
physical activity with clients 3 3
*p = 0.01 
#p = 0.02
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survey, on the other hand, there was a marked decline
in the proportion of therapists stating that not being
clear about the physical activity recommendations, or
having insufficient information resources for clients,
were barriers that they encountered.
Discussion
This is the first study of its kind to examine the
impact of behavioural interventions by
physiotherapists to promote physical activity for
primary prevention purposes. There were clear
improvements demonstrated in the capacity of
physiotherapists to undertake physical activity
promotion. However, as a large proportion of both
control and intervention subjects improved their
physical activity participation from baseline to
follow-up, and most differences in activity between
groups were not significant, the effect of the
educational intervention was not clear from this study.
In analysis of changes in physical activity based on
self-reported activity in the previous week, no
statistically significant differences between groups
were found. The pattern of changes shown, in analysis
of the whole groups and the inactive only, actually
revealed greater improvements in physical activity in
the control group. While this may reflect a lack of
effect from the intervention, it is also valuable to
consider other factors that may have been at work.
One consideration is that, due to the recovery process
that subjects were undergoing, the educational
intervention may have had a delayed effect that could
not be detected by a short term, six week follow-up.
Another is that the sequential group design used in the
study, with controls recruited approximately two
months before intervention subjects, may have overly
prolonged the study for physiotherapists. Therapists
were adding control recruitment and intervention
delivery to their usually heavy workload with clients,
and the quality of intervention delivery may have
been affected somewhat, due to study fatigue on their
part.
Changes in physical activity based on estimates of
average weekly activity in the previous six months
showed greater improvements among intervention
subjects than among controls. In this type of analysis,
intervention subjects were significantly more likely
than controls to show a 60min/wk improvement.
There was also a greater, but not-quite-significant,
proportion of intervention subjects who showed any
increase in their physical activity. While this is
encouraging, this average weekly physical activity
measure was included for exploratory purposes in
light of the possibility that recent health problems
may have affected the recent physical activity levels
of subjects undergoing physiotherapy. Questions can
be raised about the extent to which a recent
intervention could change average weekly physical
activity participation relating to a six month period,
unless subjects gave greater weight to their more
recent physical activity in their recall. Further
reliability testing of measures using such a recall
period is required. At this stage, the findings related
to the intervention using this physical activity
measure can only be taken as providing very limited
support for its effect. 
A notable feature of the results was the substantial
proportion of the control group who showed
improvements on the outcome variables. This was
shown in both the previous week and average week
physical activity measures. This may have been an
effect of the physiotherapy treatment that both the
control and intervention subjects received, which
usually entails discussion of various aspects of
physical activity. It also raises the question of whether
the process of therapists undertaking the baseline
survey with control subjects may itself have
functioned as a type of minimal physical activity
intervention, prompting clients to consider the
adequacy of their usual activity.
Data about subject exclusions and the characteristics
of those who were recruited in this study is helpful in
considering the potential target population for
behavioural interventions of this type in outpatient
physiotherapy. A little less than one-quarter of
subjects were excluded during recruitment due to
musculoskeletal or other health problems that
prevented them from increasing their exercise levels.
This indicates that even among a group attending for
physiotherapy, there may be three-quarters or more of
clients who could be given additional health
promotion interventions relating to physical activity.
It must be acknowledged, however, that in a
population such as this, pain and lack of confidence
may discourage clients who are physically capable of
improving their exercise from doing so. In the present
study, physiotherapists were encouraged to take
account of the past experience and current abilities of
subjects in their delivery of information and advice. A
factor not included here, but which may be of future
benefit, is not simply delivering interventions at a
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fixed point in the treatment process but varying this
according to when clients may be more able and
motivated to respond. For many clients, this may be
towards the later stages of treatment 
In this study it was notable that more than 20% of
clients were ineligible because they had insufficient
English to receive physical activity counselling or to
read the written information materials. Furthermore,
among those recruited to the study, fewer than one-
quarter were working full time or part-time, and
approximately 22% were unemployed or unable to
work. While the south western Sydney area is
characterised by a large non-English speaking
population and high unemployment compared with
New South Wales generally, these data indicate that
people attending public outpatient physiotherapy are a
particularly disadvantaged group. This raises the
question of whether clients in this setting may be
dealing with other life stresses, in addition to their
musculoskeletal problems, that may lower their
interest in physical activity and other health
behaviours with long term preventive benefits. If
interventions of this type are to be further developed
for use in public physiotherapy services, formative
testing of intervention messages and materials should
be undertaken with segments of the intended
audience. This will help in identifying beliefs and
values that physical activity should be linked with and
the types of activity that are most appealing and
practical to promote. Given that, in the present study,
fewer than half of the intervention subjects reported
reading the physical activity brochures that were
provided, further investigation should be undertaken
of other media, such as personalised letters, which
might reinforce the information given by
physiotherapists. 
A weakness of this study was its quasi-experimental
design, which contributed to differences between the
control and intervention groups at baseline. This was
most apparent in the difference in baseline physical
activity levels and the proportions of each group who
were employed or in retirement. While logistic
regression enabled adjustment for these factors, it
cannot deal with other unknown variables that could
affect the relative capacity of subjects in the groups to
respond to the physical activity intervention. Further
research in this area should employ a study design
that provides random allocation to experimental
condition but minimises potential control
contamination arising from the same therapists
treating both control and intervention subjects.
Random allocation of physiotherapists, or outpatient
departments, to experimental groups could address
this but would require a  larger sample size in order to
deal with clustering effects in the groups. 
While it was unclear that the interventions tested here
had a beneficial effect upon the physical activity
levels of subjects, an encouraging finding was the
level of motivation among physiotherapists to engage
in a health promotion intervention of this type. Even
though participation in the study was entirely
voluntary, almost all outpatient physiotherapists in the
SWSAHS were willing to take part. This suggests that
therapists may be willing to engage in further
research and interventions with a similar purpose. A
short training session and the provision of supportive
information materials led to significant improvements
in their knowledge in regard to physical activity for
general health gain and substantial improvements in
their confidence to counsel clients in this area.
However, the fact that almost 30% of physiotherapists
did not show an accurate knowledge of the current
recommendations for physical activity among adults
at the end of the study period suggests that this is an
area that can be given more attention. Another notable
finding at the conclusion of the study, after
experience was gained in delivering the physical
activity intervention, was the higher proportion of
therapists who reported time and language factors as
barriers to using such counselling strategies with their
clients. Thus, any further development of such
interventions should be conducted in conjunction
with therapists to ensure that they are practical in
regard to the time they require and their potential to
be delivered to clients who are not fluent in English.
Results similar to the findings of this study were
reported by Eckstrom et al (1999) when they
investigated the effectiveness of an educational
intervention upon physician counselling behaviours
and the subsequent physical activity levels of their
clients. Groups of physicians either received or did
not receive two workshops about physical activity
promotion to clients. The self-efficacy and
counselling behaviours of the physicians who
attended workshops was significantly increased
compared with controls, however no significant
differences were found between activity levels of
patients of either physician group. This suggests that,
while educational interventions can improve self-
efficacy for counselling, additional measures may be
required to increase client participation in physical
activity.
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Conclusion
The results of this study do not indicate that this brief
educational intervention based on the transtheoretical
model was effective in improving the physical activity
participation of outpatient physiotherapy clients. They
do, however, confirm that physiotherapists are a
capable and ready group to engage in physical activity
promotion of this type. Given that this has been the
first study of its type, there is scope for further
investigation in this area. A randomised controlled
trial would reduce differences between groups at
baseline that may have biased the outcome of this
study. Formative testing of interventions with both
physiotherapists and clients will help to ensure that
they are practical to deliver and relevant to the life
circumstances of their target audience. Trained
research assistants completing baseline
measurements by telephone would remove the
possible control contamination from physiotherapists
surveying subjects. A longer term follow-up would
allow measurement of any delayed effect of the
intervention due to musculoskeletal injuries.
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